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Abstract: This study examines the impact of green process innovation (GPI), green entrepreneurial
orientation (GPO), and proactive sustainable strategy (PSS) on environmental performance (EP).
Data were collected from 294 Indian agriculture technology firms. Structural equation modeling
(SEM) was used to analyze the data using Lisrel 8.80. This study aimed to analyze how green
entrepreneurial orientation, sustainability strategies, and green process innovation improve the
environmental performance of agricultural technology firms. The results show that green process
innovation, sustainability strategy, and entrepreneurial orientation play a significant role in enhancing
agricultural technology firms’ environmental performance. Agricultural technology firms achieve
high environmental performance primarily through strategy or sustainability. In every green process,
innovation is crucial and essential. This research offers several practical implications that can be
utilized by managers of agricultural technology firms to develop systems with cleaner production
techniques in agribusiness. The novelty of the study lies in analyzing the direct relationships
among green entrepreneurial orientation, strategy, and innovation in promoting the environmental
performance of agricultural technology firms by drawing data from an agriculturally oriented
developing country such as India.

Keywords: environmental performance; green entrepreneurial orientation; proactive sustainability;
green economy; green strategy; Lisrel 8.80; SEM; green process innovation; agricultural technology
firms

1. Introduction

The term agribusiness refers to “all the operations involving manufacturing and distri-
bution of agricultural products” [1]. Agribusiness is a primary business and has a huge
market, especially in India. With advancements in technology, the area of agricultural
technology has witnessed huge development. With the inception of agricultural technology
firms, economic growth occurred, as it depends on innovation and technological develop-
ment [2,3]. Agricultural technology firms have now captured a healthy share of the market
and are increasing their presence in various countries. The situation is no different in the
Indian market.

As far as the procurement of agricultural raw material is concerned, India is considered
one of the top producers of agricultural raw material, and agricultural business is an impor-
tant and significant source of gross domestic product [4]. Agriculture technology (AgTech)
firms usually combine technological and innovative capabilities and act as an important
pillar in the development and growth of any economy. These agricultural technology
firms have a rich research base, and with a blend of technology and innovation, these
businesses have the potential to foster sustainable development [5]. These organizations
have proposed many sustainable technological solutions in the agricultural sector [6]. With
these solutions and business models, technological and innovative advances can be made
in the area of agricultural technology [7]. Moreover, these agricultural technology firms can
also provide and promote more sustainable systems [2,8]. However, these organizations
also face some challenges from society and the local authorities [9].
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In this context, achieving environmental performance is very important and a le-
gitimate area of concern and research [10,11]. Therefore, in this study, antecedents of
environmental performance were reviewed and researched. It is very well documented
that one of the antecedents of organizational environmental performance is green process
innovation (GPI). GPI includes innovative ideas for saving energy, recycling waste, and
pollution control. However, research in this area is still ongoing, and the exact elements
of green process innovation that affect environmental performance cannot be firmly de-
termined. GPI refers to the adoption and implementation of technologies that reduce
energy consumption in production processes. More specifically, GPI involves making a
transition from conventional energy sources to bioenergy so as to reduce the total energy
consumption and greenhouse emissions. GPI helps in combatting environmental problems,
such as minimizing polluting discharges and air pollution by transitioning from conven-
tional energy sources to bioenergy sources. Moreover, some studies have emphasized the
antecedents of green innovation in external contexts [12,13].

Green entrepreneurial orientation (GPO) plays an important role in GPI, as it helps to
implement green consciousness at the entrepreneurial level. Based on an integrated and
comprehensive literature review, it was ascertained that there is a scarcity of studies linking
the internal elements of green process innovation with environmental performance [14,15].
In addition to green process innovation, other antecedents, or the drivers of environmental
performance, were also examined, such as green entrepreneurial orientation and proac-
tive sustainable strategy [16]. It is important to study the relationships among green
entrepreneurial orientation, sustainability strategies, and green process innovation to im-
prove environmental performance in the context of agricultural technology firms. Although
this topic has already been extensively studied, in the context of agricultural technology
firms, which have a significant contribution in the agri-industrial sector, particularly in rural
areas in a developing country such as India, there is a need for comprehensive research on
the influence of green entrepreneurial orientation, sustainability strategy, and green process
innovation on environmental performance.

Following this introduction, the paper is organized as follows. Section 2 discusses the
material and methods, which broadly includes a literature review, the theoretical framework
and hypothesis development, the contributions of the study, and its specific objectives
and research methodology. The results in terms of the measurement model—structural
equation modeling (SEM) assessment—are presented in Section 3. A discussion of the
implications is presented in Section 4. Finally, the conclusion of the study, its limitations,
and a direction for future work are given in the last section (Section 5).

2. Material and Methods
2.1. Literature Review

The literature in the field of agricultural technology suggests a strong role of green
entrepreneurship for sustainable solutions in developing economies [5], which can only
be possible through the utilization of cleaner processes, products, and technology for the
production techniques in the process of commercialization [17]. In this context, green en-
trepreneurial orientation (GEO) is important. However, there is a scarcity of research in this
area and its influence on environmental performance [15,18]. Although, the relationship
between green entrepreneurial orientations and environmental performance is depicted in
their study, ref. [11] noted that the influence of orientation on environmental performance
is inconclusive and contradictory. As it is a contract-based relationship, inconsistencies
cannot be ruled out [19]. Some studies have also highlighted some other antecedents, or
the drivers of environmental performance [20,21]. The literature suggests that GEO alone
cannot explain environmental performance completely. For example, refs. [22,23] have
mentioned the importance of green supply chain management in explaining environmental
performance. In addition, refs. [24,25] have highlighted green innovation in explaining
environmental performance. From this perspective, we assume that green process innova-
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tion can help us more clearly understand the environmental performance of AgTech firms
in India.

Proactive sustainable strategy is the core of environmental, social, and economic
strategies [26,27]. A proactive sustainability strategy can be regarded as the initiating factor
for all organizations to utilize resources efficiently, minimize waste, and safeguard the
interest of stakeholders [28,29]. Although some researchers have pointed out inconsistencies
in this relationship [30–32], there is strong evidence that proactive sustainability strategy
influences sustainability [27]. This is relevant because in agricultural technology firms, their
sustainability strategy is based on innovation [6]. In this regard, the role of their proactive
sustainability strategy is important for achieving environmental performance.

2.2. Research Gap and Contribution of the Study

The researchers cited in Section 2.1 have facilitated curiosity in researching the influ-
ence of these variables on the environmental performance of agricultural technology firms
in a developing economy such as India. It has been found that a very limited amount of
literature is available on the influence of green process innovation, green entrepreneurial
orientation, and sustainable strategy on the environmental performance of Indian AgTech
firms. Therefore, this study was initiated to analyze the roles of entrepreneurship, strat-
egy, and innovation through the measures of green entrepreneurial orientation, proactive
sustainability strategy, and green process innovation, respectively, by regarding them as
antecedents of environmental performance. The specific contributions of the study are
as follows:

• Firstly, the assessment of sustainable practices in the context of AgTech firms has received
very little research attention. So, this study aimed to address this knowledge gap;

• Secondly, while many studies have been conducted in Western countries, there is a
dearth of research in Indian settings. Therefore, it is important to understand the
dynamics of sustainable practices in this context of transforming Indian AgTech firms;

• Thirdly, the field is in its early stages, and much of the research in this field is based on
literature reviews, secondary sources, and conceptual development, and the majority
of studies in this field are theoretical investigations. Less research has been conducted
on measuring these characteristics empirically and generalizing the results through
quantitative analysis involving primary data collection sources;

• Lastly, the service sector has been studied a lot, but the agricultural sector has been
looked at much less. Given the importance of the agriculture sector and sustainable
practices, it is imperative to conduct a study to investigate the role of sustainable
practices in enhancing environmental performance.

To examine these relationships, a sample of 294 agricultural technology firms was
utilized, and the collected data were analyzed through structural equation modeling (SEM).
This method is robust and has been very well documented in the area of agricultural
technology firms in reputable studies [33]. The results of the research suggest strong
relationships between the independent and dependent variables. During the data analysis,
the measurement model and structural model were assessed and analyzed after testing the
research scale for reliability and validity. Conceptual Framework of the Study is presented
in Figure 1.

2.3. Theoretical Framework and Hypothesis Development

Innovation is regarded as an important construct responsible for the enhancement of
performance. Technological innovation is especially useful for a sustainable competitive
advantage [34]. The areas of green innovation and technological innovation play important
roles in developing the economy to further the process of sustainability [35,36] and promot-
ing green growth [37]. The sustainable innovations identified in the literature—regarded
as antecedents of environmental performance—are important in this context as they also
hamper the negative environmental impacts of organizations in their surroundings. The
context is not different for agricultural technology firms as they operate on the basis of
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technology [8]. Specifically, green process innovation (GPI) includes energy saving, the
prevention of pollution, and the recycling of waste [10].
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The relationships among the variables in the context of agricultural technology firms
have been extensively studied and documented in the literature. However, there is still
a need for further research to fully understand the potential and role of these firms in
the development of sustainable agricultural practices. This is particularly relevant in
the context of developing nations, where the transition towards sustainable agricultural
practices is of paramount importance.

Innovation in the field of agricultural technology has the potential to foster a more
sustainable environment by improving ecological processes and minimizing negative
environmental impacts. The development of innovative water recycling methods and
strategies for minimizing pollution are particularly important in this regard. These efforts
not only improve the environmental performance of agricultural technology firms but
also serve as a means of legitimizing their activities in the eyes of society and addressing
regulatory pressure from local authorities. This is supported by previous research, as cited
in references [9,10,23,33,38,39]. These activities are not new for agricultural technology
firms as they are busy creating more sustainable solutions through innovations. This green
process innovation is very crucial for organizations for both (1) minimizing waste and
energy in production and (2) minimizing the cost and penalties from authorities and local
bodies [23,39].

Many previous studies have pointed towards green process innovation’s relationship
with environmental performance in agricultural technology firms [10,25,39]. However,
agricultural technology firms, in their very nature, are conservative, which acts as a barrier
to certain innovations. However, agricultural technology firms are a result of technolog-
ical evolution, and they substantially raise the standards in the area of technology and
innovation in agribusiness [3,40]. Sustainability transformation includes technological
upgradation guided towards efficient processes [35] and complying with environmental
standards for agricultural technology firms [9]. Therefore, the following is hypothesized:

H1. Green process innovation (GPI) influences environmental performance (EP) positively.
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Entrepreneurial orientation refers to searching for innovations and potential opportu-
nities and minimizing risk for better performance of a firm [11,21]. All of these elements
have been found to be present in green entrepreneurial orientation. Agricultural technology
firms try, through their activities, to facilitate environmental benefits. However, authors
have concluded that the relationship is yet to be tested in different contextual settings, and
only then can the results be generalized [19]. In this context, the literature is more relevant,
as it was observed by [41] that in many new agricultural technology firms, the actions
of the founders/entrepreneurs of these technology firms are based on their orientation
and experiences from their previous companies. Therefore, the role of entrepreneurial
orientation cannot be neglected in the assessment of the environmental performance of
agricultural technology firms.

This positive and direct relationship between these variables has not been examined
in the context of agricultural technology firms until now. Although the role of environmen-
tal orientation on many mediating and moderating variables has been assessed in many
studies, the insights from the recent literature, especially in the context of agricultural tech-
nology firms, confirm the relationship. In addition, AgTechs are organizations that often
participate in innovation ecosystems, have active contacts with educational and research
institutions, and are constantly seeking funding to drive business growth [37]. All of this
reveals an unknown environment for analyzing the role of entrepreneurial orientation in
environmental performance. The green entrepreneurial orientation of organizations im-
proves the efficiency of processes, encouraging new ideas and innovations and minimizing
waste [42]. Therefore, due to the literary relevance of the constructs and their scope, it is
assumed that green entrepreneurial orientation in these organizations impacts the efficiency
of processes and emphasizes minimizing waste [43,44]. Therefore, it is proposed that:

H2. Green entrepreneurial orientation (GPO) influences environmental performance (EP) positively.

It is also well documented in the literature that a proactive sustainability strategy also
promotes activities pertaining to environmental and social characteristics. Environmental
strategies designed in an organization are aimed at preserving resources, whereas eco-
nomic strategies focus on equally treating each member of the society in terms of providing
them with opportunities [26,32]. The interconnectedness of these strategies to obtain a
sustainable advantage is presented in the literature [45]. Proactive sustainability strate-
gies are responsible for forecasting demands and also play an important role in making
organizations stand up to those demands [46].

This relationship is positive, as suggested by [30]. Some authors criticized this notion,
as they concluded there is a mix of relationships among these variables [31]. After taking
into account these conflicting findings, it was necessary to examine this relationship in
the context of agricultural technology firms in the latest technology-oriented environment
in an Indian context. Secondly, as has been made evident in many studies, proactive
sustainability strategies have a relationship with sustainable corporate performance.

Agricultural technology firms are able to promote PSS thinking about environmental
sustainability. This alignment between strategy and innovation is essential for startups to
achieve their organizational goals [47], such as sustainable outputs in the case of AgTech
firms. Thus, it seems plausible to assume that proactive sustainability strategy and environ-
mental performance have a strong relationship.

However, there is a scarcity of research on how elements influence corporate perfor-
mance, as they have not been included in most studies [27,33]. Therefore, it is suggested
that proactive sustainability strategies should include environmental, economic, and social
strategies so that they can reduce pollution, the consumption of energy and materials, and
possible environmental accidents by improving the proper consumption of resources and
facilitation by reducing waste [46,48]. Therefore, it can be proposed that:

H3. Proactive sustainability strategy (PSS) influences environmental performance (EP) positively.
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2.4. Research Methodology
2.4.1. Sampling Strategy

The sampling frame for the study was derived from the ranking of the Top 1000 companies
in India published in Business Standard (2022) (Business Standard, India’s leading business
newspaper, provides the latest news on stock markets, investing, companies, industry, banking,
finance, and economy. It is an independent research house that annually publishes the rankings
of companies in India). The sample frame was obtained in two steps:

Step 1. The Business Standard’s ranking of the Top 1000 Companies in India served as
the initial sample frame. The above list of the top-ranking companies contained both Indian
and foreign companies operating in India. From the above list, the Indian companies were
shortlisted. Specifically, from the list of 1000 companies published in Business Standard,
946 Indian companies were identified. These companies were verified through the BSE
website of their country of origin (BSE Ltd. was the first-ever stock exchange in Asia; it was
established in 1875 and was the first in the country to be granted permanent recognition
under the Securities Contract Regulation Act, 1956, and it has had an interesting rise to
prominence over the past 137 years). The website mentions the country of origin/ country
of headquarters for each company listed.

Step 2. From the above 946 shortlisted Indian companies, the list was further nar-
rowed down to include only those companies that have some form of agriculture-related
operations. This was necessary since the study was focused on agricultural technology
firms. Finally, 294 companies were selected for data collection.

The top-ranking companies were considered in the present study following other
researchers in the area. Since these are top-ranked organizations, they are expected to have
well-established departments. Taking such high-performing organizations, the researchers
assumed that proper systems and clear roles existed within them.

Convenience sampling was used in this study. Responses were obtained from senior-
level managers of the top-ranking companies. Senior executives have also been used
as respondents in other similar studies [49,50]. Senior managers were regarded as the
“subject matter experts” and believed to be in a good position to provide the required
information [51]. Jones (1996) studied the perceptions of senior practitioners since they
have direct responsibility for strategic issues [52].

2.4.2. Survey Instrument

Data were obtained from a structured questionnaire, which had two parts. The
first part was related to the firms’ profiles, while the second part addressed items that
measured their proactive sustainability strategy (PSS), green process innovation (GPI),
green entrepreneurial orientation (GPO), and environmental performance (EP). We used
five items to gauge the entrepreneurial orientation of the agricultural technology firms.
Examples of such statements include “in dealing with competitors, we often launch green
initiatives that competitors respond to” and “in general, our firm favors a significant
emphasis on green practices, such as R&D, technological leadership, and innovation”.

The proactive sustainability strategy measurement, which was derived from environ-
mental strategy (four items), economic strategy (three items), and social strategy, was taken
from [27]. For instance, the environmental strategy item “supporting sustainable resources
management” (e.g., renewable energy) and the economic strategy item “creating sustain-
ability business practices” measure the development of human capital (social strategy).
According to [10], “green process innovation” consists of four components that are rated
from never (1) to always (5). “Low energy consumption such as water, electricity, gas, and
petrol during production, usage, and disposal” and “Use of cleaner technologies to make
savings and prevent pollution” are examples of actions in the production process. Environ-
mental performance was the final dependent construct, and it was taken from [11]. It has
four components, ranging from totally disagree (1) to totally agree (5). “Reduced energy
and materials consumption” and “Reduced consumption of hazardous/harmful/toxic ma-
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terials” are a couple of examples. Construct are adopted from various studies as presented
in Table 1.

Table 1. Summary of Research Constructs.

Research Constructs Items Authors

GPI 09 Huang and Li, (2017) [10]

GPO 08 Jiang et al. (2018) [11]

PSS 09 Wijethilake (2017) [27]

EP 08 Jiang et al. (2018) [11]

2.4.3. Assessment of Response Bias

A research sample consisting of 605 Indian agricultural firms was chosen. Invitations
were sent with the research questionnaire from the period of January to March 2022. A total
of 300 responses were obtained from various agricultural technology firms, for a response
rate of 49.58 % of the initial sample. As 6 responses were incomplete, the final tally was
294 usable questionnaires. Response and non-response biases were determined. Response
bias was tested by performing exploratory factor analysis (EFA) and non-response bias
was ruled out by a comparison of the initial and late respondents, as the number of late
respondents was similar to the non-respondents [53].

The scale was measured on a Likert scale from strongly agree to disagree. Green
entrepreneurial orientation was measured through items adapted from [11]. Likewise, the
proactive sustainable strategy scale was adopted from [27]; this scale comprised 9 items.
Similarly, the green process innovation scale was taken from Huang and Li (2017); it had
8 items and was measured on a 5-point Likert scale [10]. Dependent variable environmental
performance (EP) was extracted from [11]; the scale comprised 8 items and was measured
on a 5-point Likert scale.

During the data analysis, efforts were made to minimize common method bias (CMB).
This error can be found in many studies in which data are collected from a single source or
when data are collected using self-administered questionnaires. Therefore, a cover letter
was prepared, guaranteeing the secrecy of identities and confidentiality of the responses.
Ambiguous statements were avoided, and different color schemes were used so that the
respondents could differentiate among the different constructs. Proper labeling of the
constructs was also undertaken in this manner, and a simple research instrument was
developed to minimize CMB [54]. Estimation of non-response bias is given in Table 2.

Table 2. Group statistics for estimation of non-response bias.

TMS5 N Mean Std. Deviation Std. Error Mean

GPI
Ely 262 2.5255 1.32550 0.22473
Lte 32 2.0245 1.32469 0.22510

GPO
Ely 262 1.8236 1.32560 0.22902
Lte 32 1.2281 1.12451 0.22197

PSS
Ely 262 1.6264 1.39882 0.22823
Lte 32 1.7297 1.48758 0.22718

EP
Ely 262 2.7273 1.75070 0.32325
Lte 32 2.7219 1.62233 0.22318

Component Transformation Matrix

2.4.4. Descriptive Statistics

The respondents’ and responding firms’ profiles are shown in Table 3.
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Table 3. Descriptive analysis.

Demographic Variables Frequency Percent
Designation

Sr. Manager 157 53.4
VP 110 37.41

CEO 27 9.18
Total 294 100.0

Experience (Present position)
More than 15 years 168 57.14
More than 6 years 126 42.85

Total 294 100.0
Total Experience

0–20 years 147 50.0
>21 years 147 50.0

Total 294 100.0
Size of the firm

0–1000 Employees 156 53.0
1000–2500 109 37.0

More than 2500 29 10.0
Total 294 100.0

Sector
Public 167 57.0

Pvt. 127 43.0
Total 294 100.0

The measurement validity was also assessed, and efforts were made to orient the
respondents on the research instrument. The reason for the selection of the respondents was
also made clear to all the respondents, and risks for participation and attached advantages
were also presented [55].

2.4.5. Data Analysis Techniques

When the analysis was performed using SEM, initially, the measurement model
was assessed. In the process of the assessment of the measurement model, various tests
were performed. This started with determining the unidimensionality, reliability, and
validity, which refers to the methodology employed in conducting a structural equation
modeling (SEM) analysis. SEM is a statistical technique that can be used to test complex
hypotheses about relationships among multiple variables. When performing SEM analysis,
it is important to first assess the measurement model, which is a model of how the variables
are measured.

This study employed SEM using Lisrel 8.80. (software for analyzing primary data
collected for study scales). This technique is robust for complex modeling that involves
more than two independent variables and for not so large a sample size [56]. The sample
size adequacy was ascertained through two methods. The first method is advocated for
by the developers of Lisrel 8.80, Joreskog and Sorbom (1993), using the formula given as
follows [57]:

k (k − 1)/2

where the number of variables = k, (k) = 4, the minimum sample size is 6, and the sample
size of 294 cases is adequate. Secondly, with an effect size of 0.10, an error probability of
0.05, and a total sample size of 294, the number of items predicting the dependent variable
is 3. The sample power calculated was more than 80%, meeting the requirement to confirm
that the modeling can easily be carried out [58].
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3. Results
3.1. Assessment of Measurement Model

In the process of assessing the measurement model, various tests were performed to
ensure that the model was appropriate for the data. One of the first tests that is typically
conducted is the assessment of unidimensionality. Unidimensionality refers to the idea that
the variables being measured should all be measuring the same underlying construct or
concept. In other words, the variables should be related to each other in a consistent way.
To assess the unidimensionality, factor analysis or parallel analysis is often used.

Another test that is typically performed when assessing the measurement model
is an assessment of the reliability and validity. Reliability refers to the consistency of
the measurements and is typically assessed by examining the internal consistency of the
variables, such as Cronbach’s alpha. Validity, on the other hand, refers to the extent to which
the variables are actually measuring what they are supposed to. To assess the validity,
various methods, such as the content validity, criterion-related validity, and construct
validity, can be used.

It is worth noting that SEM is a powerful method, but it also has some limitations. For
example, it assumes normality of the data, and also assumes that the measurement errors
are independent. Therefore, it is important to carefully evaluate the assumptions of the
model and also to ensure that the data meet the requirements of the method.

When CFA was performed for all the research variables, green entrepreneurial orien-
tation was not found to be unidimensional, and therefore, one item of this construct was
excluded to obtain a refined scale (Figure 2). The results are as follows: The path value for
all the research constructs was found to be more than 0.50. The internal consistency was
ensured by Cronbach’s alpha, and the value of the alpha for all of the research constructs
was more than the minimum standard of 0.70, and the maximum value was 0.95 [56]. The
AVE was 0.60 (Table 4), which is greater than the acceptable threshold of 0.50. In this
manner, all scales were pretested, which refers to the process of conducting a confirmatory
factor analysis (CFA) for the research variables and the results obtained.

Table 4. Cronbach ‘s alpha, CR, and VE.

Scale Cronbach’s Alpha Constructs
Reliability (CR) Variance Extracted (VE)

GPI 0.764 0.7 0.7
GPO 0.831 0.7 0.6
PSS 0.748 0.7 0.6
EP 0.832 0.6 0.7

CFA is a statistical technique used to test the measurement model of a set of vari-
ables. In this context, the research variables analyzed included the construct of green
entrepreneurial orientation. However, when the CFA was performed, it was found that this
construct was not unidimensional, meaning that the items included in the scale did not
all measure the same underlying construct or concept. Therefore, to obtain a refined scale,
one item of this construct was excluded. The results of the CFA are presented in Figure 2
and Table 4, which indicate that the path value for all the research constructs was greater
than 0.50.

Internal consistency, a measure of how well the items in a scale are related to each other,
was ensured by using Cronbach’s alpha, a commonly used measure of internal consistency.
The results show that the alpha values for all of the research constructs were greater than
the minimum standard of 0.70, with a maximum value of 0.95. Additionally, the average
variance extracted (AVE) was 0.60, which is greater than the acceptable threshold of 0.50.
This indicates that the pretested scales were found to be reliable and valid for use in
the research.
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was established through the path values, t-values, and normalized fit index (NFI) values.
All of the values were within the acceptable ranges (Tables 5 and 6).

Table 5. Showing fit indices and t-values.

Scale Loading Value NFI Range of t-Values
Range

GPI 0.50–0.87 0.89 4.56–15.70
GPO 0.56–0.85 0.91 4.75–16.83
PSS 0.72–0.95 0.91 10.64–12.26
EP 0.64–0.77 0.92 8.26–12.56



Energies 2023, 16, 2683 11 of 16

Table 6. Correlation values indicating discriminant validity.

Scale GPI GPO PSS EP
GPI 1.000
GPO 0.370 1.000
PSS 0.342 0.054 1.000
EP 0.275 0.032 0.011 1.000

3.2. Structural Equation Modeling (SEM) Assessment

A structural equation modeling (SEM) assessment was carried out, the hypotheses
were tested, and based on the estimates provided by Lisrel 8.80, the results were interpreted.
Hypothesis 1, which proposed that green process innovation (GPI) influences environ-
mental performance (EP) positively, is supported, as the estimated value is significant
(B = 0.02, p value < 0.005). Similarly, hypothesis 2, which proposed that green entrepreneur-
ship orientation (GPO) influences environmental performance (EP) positively, is also sup-
ported, as the estimated value is significant (B = 0.01 p value < 0.005). Finally, H3, which
proposed that proactive sustainability strategy (PSS) influences environmental perfor-
mance (EP) positively, is also supported, as the estimated value is significant (B = 0.91,
p value < 0.005) (Figure 3 and Table 7).
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Table 7. Results of hypothesis testing.

Hypothesis No. Estimate p Value Result

1. B = 0.02 <0.005 Accepted

2. B = 0.01 <0.005 Accepted

3. B = 0.91 <0.005 Accepted

The fit indices were found to be within the acceptable ranges and are given in Table 8.

Table 8. Fit Indices.

Constructs Fit Indices
GFI AGFI NFI NNFI CFI SRMR RMSEA

Model 0.95 0.89 0.87 0.83 0.88 0.06 0.11

4. Discussion and Implications

This study was intended to explore the effects of (GPI), (GPO), and (PSS) on EP. The
contents of this research included agricultural technology for the Indian ecosystem, which
is regarded as a developing economy. The hypotheses were formed from the latest literature
and tested using structural equation modeling (SEM). Three interesting findings and their
implications are discussed here.

Firstly, we found support for hypothesis 1 that green process innovation positively
influences environmental performance. This indicates that GPI promotes environmental
performance. This finding is also supported by the results of [10,23]. However, this
relationship in the context of agricultural technology firms needs to be researched, as
agricultural technology firms have great potential in developing methodologies. Due
to transitions in developing nations, innovation fosters a more sustainable environment
by improving ecological-oriented processes, which minimizes negative environmental
effects [30,35]. Innovative water recycling methods and steps toward the minimization
of pollution appear to be the most appropriate antecedents of an agricultural technology
firm’s environmental performance. This also helps in legitimizing their activities to society
and in facing regulatory pressure from local authorities [9,10,23,39].

In hypothesis 2, it was proposed that green entrepreneurial orientation (GPO) influ-
ences environmental performance (EP) positively. The results statistically support this
hypothesis, and hence, this hypothesis is accepted, which means that GPO increases EP.
This finding is consistent with those of previous studies [59,60], but it is not free from
exceptions [61]. However, it is important to note that the previous literature in this area
suggests that the nature of this relationship may vary depending on the specific operations
of the firms under examination [62].

Despite this potential variation, the findings of this study can be easily generalized
to a larger population due to several reasons. Firstly, the sample of respondents in this
study was composed of individuals with a high degree of experience in the field of agri-
cultural technology, as evidenced by the fact that most of the respondents had long-term
experience in the industry. This suggests that the sample is representative of the population
of interest and that the results of the study can be extrapolated to other similar firms.
Additionally, the sample size was large enough to provide a high level of statistical power
and generalizability.

Secondly, it has been well established in the literature that a significant proportion of
agricultural technology businesses have a close relationship with higher education and
research institutions. These institutions serve as a major source of entrepreneurial talent
for these firms, with many entrepreneurs coming from these institutions with the skills,
knowledge, and network necessary for success [62].

Thirdly, the findings provide support for the third hypothesized relationship between
sustainable strategy and environmental performance, indicating that sustainable strategy
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increases the likelihood of environmental performance. This finding is also aligned with the
existing literature [63,64]. The entrepreneurs that are attracted to the agricultural technology
sector tend to possess a unique entrepreneurial profile, characterized by a “green conscience”
or a strong commitment to environmental care [11]. This mindset and commitment further
facilitate the environmental performance of these businesses, as they are more likely to im-
plement sustainable practices and develop innovative solutions that address environmental
issues. This is supported by research showing that firms with environmentally oriented
entrepreneurs tend to have better environmental performance [11,64]. This highlights the im-
portance of the role of entrepreneurs in driving sustainable practices in agricultural technology
businesses. The coordination of strategy, innovation, and organizational goals is a constant
struggle for agricultural technology firms. In such contextual settings, these relationships are
very important. This finding is in line with those of [27,62].

This study has several theoretical implications. Firstly, the results confirm the notion
that entrepreneurship can provide a solution for environmental problems by identifying the
relationship between green entrepreneurial orientation and environmental performance.
This research contributes to the field by exploring the antecedents of environmental perfor-
mance in the agricultural technology sector [15]. Secondly, this research contributes to the
literature by linking the internal antecedents of green performance within agricultural tech-
nology firms. Specifically, it suggests that innovative water recycling methods and steps for
minimizing pollution are important antecedents of the environmental performance of these
firms. Thirdly, it highlights the important role of agricultural technology firms in fostering
sustainable practices and the need for further research in this area.

5. Conclusions

The main aim of this research was to measure the influence of green process inno-
vation, green entrepreneurial orientation, and sustainable strategy on the environmental
performance of Indian AgTech firms, which represents a unique context. Data were col-
lected from 294 AgTech firms, and structural equation modeling was applied using Lisrel
8.80. The results found statistical support for all of the hypotheses. The findings show
that green process innovation, green entrepreneurial orientation, and sustainable strategy
have positive effects on entrepreneurial performance. These findings are aligned with the
existent literature [10,23,63].

The research findings in question have practical applications for those in the field of
agricultural technology. Specifically, the results of the research can be used by managers of
agricultural technology companies to design and implement production methods that are
more environmentally friendly and sustainable.

In the context of agribusiness, cleaner production techniques refer to methods of pro-
ducing food and agricultural products that minimize negative environmental impacts while
maximizing economic efficiency. These techniques may include reducing or eliminating the
use of harmful chemicals, implementing energy-efficient processes, and recycling or reusing
resources. By utilizing the research findings, managers of agricultural technology firms
can develop systems that utilize these cleaner production techniques, thereby promoting
sustainable agricultural practices and protecting the environment.

It is worth noting that the implementation of cleaner production techniques in agribusi-
ness is not only beneficial for the environment but also for the agricultural industry itself, as
it can lead to saving costs, improving reputations, and increasing efficiency. Furthermore,
it is also aligned with the global trend of sustainable production and could also help to
comply with regulations and standards, which are becoming more stringent.

The limitations of this research provide areas for future study. Firstly, the study looked
at the role of green process innovation, and other forms of green innovation might be taken
into consideration to broaden this viewpoint (e.g., products, marketing, or business models).
Secondly, the study focused on how the antecedents affect environmental performance, and
future research can examine managerial, operational, or innovative performance. Thirdly,
control variables were not taken into account, and further studies may do so (e.g., firm
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age, firm size, and presence of external capital). Lastly, it is important to remember when
interpreting the findings that the sample only included AgTechs from nations with growing
economies where agribusiness is extremely important. Future research may therefore
take into account AgTechs from other developing nations that are making sustainable
technological transformations. Future studies can look at how a set of environmental
management control systems [39] aids in the implementation of proactive sustainability
plans and what it means for environmental innovation and performance.
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